Time-course study on doxorubicin-induced nephropathy and cardiomyopathy in male and female LOU/M/Wsl rats: lack of evidence for a causal relationship.
In a previous study on doxorubicin-induced cardiotoxicity in LOU/M/Wsl rats, severe nephropathy has been observed; therefore, the question was raised whether nephropathy adds to or even might be responsible for doxorubicin-induced cardiomyopathy in rats. For elucidation of this question, the temporal relationship between the onset of doxorubicin-induced cardiomyopathy and nephropathy was studied. In addition, examination was made of whether modifications of the treatment schedule could circumvent nephrotoxicity. Because preliminary studies had shown that female LOU/M/Wsl rats developed less doxorubicin-induced albuminuria, both male and female LOU/M/Wsl rats were treated with an iv dose of 1 mg doxorubicin/kg (body wt)/rat on five consecutive days and then weekly. Saline-treated animals served as controls. Albuminuria, serum albumin, and serum creatine levels were assessed weekly. For histologic examination, 5 male and 5 female rats were killed weekly. At day 14 and thereafter, doxorubicin-treated male rats showed albuminuria greater than or equal to 10 g/liter. Albuminuria of greater than or equal to 10 g/liter was not avoided by modifications of the treatment schedule. Female rats had on day 14 a urinary albumin level of 1.0-3.0 g/liter, yet reaching the level of greater than or equal to 10 g/liter at day 49. In male rats serum albumin levels decreased to levels below 10 g/liter (p less than .001 vs. finding for day 0); in contrast female rats maintained constant serum albumin levels till day 49. Serum creatine levels showed a tendency to rise, the values of male rats not being measured after day 28 due to hyperlipidemia; the levels of female rats increased from 37.8 +/- 3.0 mumol/liter to 53.7 +/- 2.5 mumol/liter on day 49 (P less than .001). At day 10 in male and female rats a grade 1-1.5 cardiomyopathy score, assessed according to the modified Billingham scoring system, was found, gradually increasing to grade 2.5-3 cardiomyopathy, both in males and females, on day 49. In male LOU/M rats the nephropathy developed steadily from day 14 and thereafter, whereas in females the rate of development of kidney damage was slower and at the end point of the study the severity of kidney lesions was less in comparison to that of the males. The onset of cardiomyopathy and nephropathy was simultaneous. It was concluded that cardiomyopathy observed in LOU/M rats is a phenomenon independent of nephropathy.